The presence of ribonucleotides in DNA has an ambiguous impact on the maintenance of genetic stability
High replication fidelity, understood as the DNA polymerases’ ability to select nucleotides with both correct base and sugar, is of critical importance for maintaining the genetic stability. Due to the fact that the cellular levels of ribonucleotides are much higher than the concentrations of deoxyribonucleotides, replicative polymerases are able to incorporate ribonucleotides with up to 1000-fold higher frequency than mismatched deoxyribonucleotides. The ability to discriminate against ribonucleotides by the DNA polymerases relies on the steric gate residue in the enzyme’s catalytic centre. Despite the fact that ribonucleotides are the most abundantly inserted incorrect nucleotides in DNA, they are not observed in properly functioning cells. The major pathway responsible for the recognition and removal of ribonucleotides from DNA is called Ribonucleotide Excision Repair. The impairment of ribonucleotide removal pathways can cause increased mutation rate, replication stress, DNA breakage, problems with transcription, chromatin structure maintenance, genetic disorders and cell death. In spite of that, ribonucleotide incorporation into DNA may have some positive biological impact, stimulating mismatch repair and non-homologous end joining.